We performed a comparative study of iliac bone graft (the iliac bone group) and carbon cage with local bone graft (the cage group) in PLIF to evaluate the clinical results of both methods. We examined both groups about the operating time, the estimated blood loss, the operative results using the score rating system of Japanese Orthopaedic Association (JOA score), and the presence of bone union on radiography. The operating time and the estimated blood loss of the cage group were statistically less than those of the iliac bone group. There were no significant differences between both groups about the operative results. The radiographic evaluation on bone union showed that half of the iliac bone group had collapsed union, but all cases of the cage group revealed union without collapse.
INTRODUCTION
We have performed posterior lumbar interbody fusion using iliac bone graft since 1991. However, we experienced the collapse of the graft bone and postoperative pain at the harvested site. Consequently, we have changed the graft material from iliac bone to carbon cage with local bone. The purpose of this study is to evaluate the results of iliac bone graft and those of carbon cage with local bone graft in PLIF.
MATERIALS AND METHODS
The materials consisted of iliac bone group and carbon cage group. The iliac bone group had 5 males and 6 females. Average age was 41.5 years, ranging from 19 to 58 years. The average follow up period was 80.6 months, ranging from 56 to 105 months. The cage group composed of 8 males and 6 females. Average age was 46.5 years, ranging from 20 to 71 years. The average follow up period was 23.1 months, ranging from 10 to 52 months. The diagnosis of the patients was 9 cases of degenerative spondylolisthesis, 7 cases of lytic spondylolisthesis, 5 cases of degenerative disc disease, 4 cases of disc herniation, and 6 cases of others. The surgical procedure of PLIF using carbon cage with local bone graft was introduced. The local bone which was acquired from partial laminectomy for posterior decompression was milled with the Bone mill. The milled bones were filled in two Brantigan carbon cages (Fig.1a) .The inserted carbon cage plus local bone was fixed at the lumbar disc space (Fig. 1b) . PLIF was performed with Titanium ISOLA system, and also posterolateral fusion using local bone tip was executed.
RESULTS
Average operating time of the iliac bone group was 359 minutes, while that of the cage group was 275 minutes. There were statistically significant differences between the two. Average blood loss of the iliac bone group was 1404 cm 3 while it was 926 cm 3 in the carbon cage group (Table 2) .
Clinical evaluation was performed by the JOA score. There were no significant differences when comparing the symptoms, signs or ADL scores between the two groups.
The radiographic evaluation on bone union showed that half of the iliac bone group cases had collapsed union, but all cases of the carbon cage group revealed union without collapse. 
Case presentation of each group
Case 1 was a 55-year-old male patient being diagnosed with degenerative spondylolisthesis of L4. Preoperative myelography showed obvious stenotic change at the level of L4 and L5 disc (Fig. 2a) . X-rays showed PLIF with iliac bone postoperatively. Collapsed fusion was recognized at the time of 6 years and 2 months postoperatively (Fig. 2b) .
Case 2 was a 51-year-old female patient who had degenerative spondylolisthesis of L4-L5. The dynamic myelography showed evident instability with posterior angulation of 10° (Fig. 3a) . X-rays showed bone union of PLIF with carbon cage without collapse at 2 years and 3 months after the operation (Fig. 3b) .
Since the carbon cage with bead markers became available recently, we can enjoy its advantage for the confirmation of cage position. Also, we can observe the location and condition of the carbon cage using MRI (Fig. 4) .
DISCUSSION
The graft bone material during PLIF operation consists of autologous bone which is harvested from the ilium, local bone acquired by laminectomy for posterior decompression and homologous bone from the bone bank. The use of local bone has the advantage of avoiding the necessity to harvest from iliac bone, and this advantage is connected with less operating time and blood loss. Consequently, we have changed the graft material from iliac bone to carbon cage with local bone.
Since it is difficult to perform the prospective study in our country, the current study is not a strictly controlled prospective study. Patient age and followup period of the two groups are not equivalent. We performed a retrospective comparative study about two surgical procedures in PLIF. Regarding the results of operating time and blood loss in the two groups, we recognize that there are learning curves of surgical skill in comparing early cases in the iliac group and recent cases in the carbon cage group. 
Biologic response
Historically, the problem with carbon fibre use in orthopaedics has been the release of carbon fibres, which leads to severe pollution of joints, synovitis, and lymphatic spread into the central filter organs. In an effort to reduce free fibre release, the fibres have been imbedded in composite materials such as polyetheretherketone. 2, 6 There is a need for further study of the biologic response to carbon fibre composites in the spine.
Biomechanics
Young's modulus of carbon fibre composites matches that of cortical bone. True load sharing (and less stress shielding) between bone and device can lead to more rapid and consistent healing of fractures.
Radiography
A clear advantage of carbon fibre is the improvement in assessing the fusion radiographically.
CONCLUSION
A comparative study of iliac bone graft and carbon cage with local bone graft in PLIF was performed. Operating time and blood loss of the carbon cage group were statistically less than those of the iliac bone group. PLIF using carbon cage and local bone was useful because of no iliac pain or collapse.
